It has been shown that cineangiographic measurement of the mean rate of circum- 
SUMMARY
It has been shown that cineangiographic measurement 4 The left ventricular ejection fraction was determined by two methods. The empiric formula of Pombo and associates was used which equates left ventricular stroke volume with the difference in the cubes of the end-diastolic (EDD) and end-systolic (ESD) dimensions.3 The ejection fraction then was equal to stroke volume divided by end-diastolic volume. Also utilized for determining ejection fractions was the regression equation described by Fortuin and coworkers which is reported to give more accurate determined by the number of frames exposed between end-diastole and end-systole. As in the echo calculations, 50 msee were subtracted from this time to account for the essentially isovolumetric preejection period.4 Mean VCF was calculated from the same formula as was used in the ultrasound determination. Biplane volume estimates were made using the area-length method.9
A.
B. (fig. 4B ). The ejection fraction and mean V(,r, both determined by ultrasound, correlated well (r 0.92, P < 0.0001) but there were six points in which the ejection fraction was normal by echo, but mean V (, was decreased (fig. 4C ). The average mean Vc1 determined by ultrasound in 15 patients considered to have normal left ventricular function by cineangiography was 1.29 + 0.23 (SD) cire/sec (range 1.06-1.83), while in the 13 patients with reduced left ventricular performance it was 0.75 ± 0.16 circ/see (range 0.54-1.03, P < 0.001). Since only one patient with a normal mean VCF by cine4 had an echo-determined VW, less than 1.05 cire/sec this value was taken as the lower limit of normal for the ultrasound method ( fig. 4A ). In the 16 normal patients, mean posterior wall velocity (PWV) by ultrasound averaged 4.7 + 1.1 cm/sec while in those patients with impaired left ventricular performance the corresponding value was 3.9 ± 1.3 cm/see, a difference which was not significant (P > 0.1). Average maximum PWV in the normal and abnormal groups was 5.5 + 1.0 cm/sec and 4.6 + 1.2 cm/sec, respectively, again with no statistically significant difference (P> 0.1). Mean PWV correlated poorly with ultrasound-determined mean VUF (r = 0.56); with cineangiographic determination of mean VeF (r = 0.46); and with ejection fraction (r=0.40), (fig. 5A, B, and C) . Substituting maximum PWV for mean PWV 6.50-B. Maximum posterior wall velocity plotted against mean posterior wall velocity. There is scatter in the data reflecting the variability of the two calculations of posterior wall velocity.
Since ultrasound calculation of mean VCF and ejection fraction requires visualization of the interventricular septum and that portion of the left ventricular posterior wall adjacent to the mitral valve, anterior and apical dyskinesis will not be detected. Thus, some patients with these wall motion abnormalities might be expected to demonstrate a falsely normal ejection fraction by ultrasound, while in patients with marked posterior or septal wall dyskinesis ejection fraction could be falsely low. Similarly, the accuracy of the ultrasounddetermined mean VCF is dependent on visualizing an area of myocardium which, in patients with abnormal wall motion, may not necessarily be representative of the entire left ventricle. In an analogous situation, comparison of mean VCF derived from frontal and lateral cineangiographic projections has revealed differences in mean VCF due to dyskinetic areas. 16 It is noteworthy, however, that only one patient in 29 was excluded from the study because of wall motion disorder of such magnitude and location as to yield grossly discordant results between the two technics of calculating mean VCF. Thus, it would seem that the echocardiographic method of determining mean VCF is applicable in the majority of patients without large dyskinetic areas.
The possibility of adequate echocardiographic recordings in most patients, the reproducibility of the method, and its validation by comparison with cineangiography, would seem to establish the use of ultrasound determinations of mean VeF as an important technic in the serial noninvasive assessment of left ventricular performance in man.
